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The study of Gamma Ray Burst (GRB) lines of sight (los) has been boosted thanks to very rapid high resolution observations of GRB afterglow spectra. The spectra allow a 
detailed analysis of the absorbers seen at all redshifts. In the last few years there has been a growing interest in the comparison of these absorbers with QSO absorption 
line systems. In particular, Prochter et al. (2006b, ApJL 648, 93) found that the incidence of strong MgII interveningthe incidence of strong MgII intervening  systems systems (rest equivalent width Wr > 1Å) along GRB sight along GRB sight 
lines islines is  ~~   4 times higher4 times higher (number density dN/dz = 0.90 ± 0.24) than what is seenwhat is seen i in the SDSS along QSO lines of sightn the SDSS along QSO lines of sight. Sudilovski et al. (2008, ApJ 669, 741) confirmed this 
result on the basis of UVES  observations.

We analyse 9 GRB lines of sight9 GRB lines of sight all observed with VLT-UVESobserved with VLT-UVES @ ESO concentrating on bothboth WEAKWEAK and STRONG STRONG MgII absorbers. For each line of sight we search for both the 
weak and strong MgII absorbers outside the Ly-α forest. We consider MgII components within 500 km/s as a single systems. Tab. 1 and Fig. 1 summarize our results. 
Prochter et al. (2006b) set for their analysis a redshift range 0.359-2 to compare the results to those of the SDSS on QSOs reported by Prochter et al. (2006a, ApJ 639, 766) 
(even if the zend in this case was 2.3). If the MgII doublet wavelength is inside the spectral range, they set the ending redshift as the one corresponding to a velocity ejection 
of 3000 km/s1 from the GRB. This condition is usually set also for QSO survey studies to try to avoid the inclusion in the sample of MgII absorbers local to the QSO. 
Since we are considering also weak systems, we compare our results to the Nestor et al. (2005, ApJ 628, 637) work on the SDSS QSO lines of sight. They have limits at 
zstart=0.366 and zend=2.27. Tab. 2 reports the number of systems we find (also considering the redshift ranges used by Prochter et al. 2006b or Nestor et al. 2005) for Wr < 0.3 
Å, 0.3 ≤ Wr ≤ 1 Å and Wr > 1 Å, compared to those predicted using the results on QSO los of  Prochter et al. (2006a) and Nestor et al. (2005).
 

Compared to the results of Nestor et al. (2005)Compared to the results of Nestor et al. (2005), , 
the total number of MgII systems is a factor of the total number of MgII systems is a factor of ~~2 larger, 2 larger, 

while the number of systems with while the number of systems with  0.3 0.3 ≤≤  WWrr  ≤≤ 1  1 Å is CONSISTENT.Å is CONSISTENT.    

We confirm the excess of STRONG MgII systems along GRB losWe confirm the excess of STRONG MgII systems along GRB los
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Tab. 1Tab. 1 : Detected MgII systems. The redshift paths are computed for the 2 different Wr lower 
limits (0.3 and 1 Å)  . Δvabs  is the velocity spread by each absorber. Δvej is the ejection 
velocity relative to the GRB.  

Fig. 1Fig. 1  : Position of the MgII absorbers in each line of sight. YellowYellow, orangeorange  and redred  marks are used for the 
systems with WWrr  << 0.3  0.3 ÅÅ, 0.3 0.3 ≤≤  WWrr  ≤≤ 1  1 ÅÅ and  WWrr  >>  1 1 ÅÅ, respectively. The black horizontal solid lines represent the 
MgII redshift range. The positions of GRBs are shown as stars.

DUST BIAS in QSOsDUST BIAS in QSOs

One possibility to explain the difference could be that we do 
not observe QSO lines of sight with several strong MgII 
sytems because of dust attenuation. If true we should see an 
excess of extinction in GRBs.

Measurements of dust depletion and extinction in 4 of the 9 
strong MgII systems of the sample are reported in Table 3. 
For the remaining 5 systems suitable absorption lines are not 
in the spectral range. We find visual attenuation consistent 
with what is seen in QSOs. Even if in 2 cases there is 
evidence of relatively strong dust depletion ([Fe/Zn]=-1), the 
low metal column density (log N(ZnII)< 13) implies a low 
amount of extinction.

These results DO NOT FAVOUR the DUST BIASDO NOT FAVOUR the DUST BIAS  as an 
explanation of the excess of strong MgII absorbers.

Tab. 3Tab. 3  : Table reporting the iron to zinc or iron to 
silicon ratio and the inferred visual attenuation caused 
by the strong MgII systems present along the line of 
sight of GRB021004, GRB060607A and the z=1.1070 
system along the GRB060418 line of sight.

EJECTED SYSTEMSEJECTED SYSTEMS
It is possible that some of the strong MgII 
absorbers are due to ejected material local to the ejected material local to the 
GRBsGRBs and endowed with large proper motion.

We will test this hypothesis looking at the 
distribution of CIV absorbersCIV absorbers. These systems are 
expected to trace better ejected material.
The position of the systems along the lines of 
sight are shown in Figure 2 and summarized in 
Table 4.

In all cases except GRB071031 there is AT LEAST AT LEAST 
1 ABSORBER1 ABSORBER  inside a velocity range of about 
5000km/s5000km/s from the GRB.

We also find a hint for enhanced CLUSTERING of CLUSTERING of 
CIV absorbersCIV absorbers  in the vicinity of the GRB (but 
further investigation is needed).

Tab. 4Tab. 4 : CIV absorber redshifts, zabs,  and 
corresponding ejection velocity Δvej

Fig. 2 Fig. 2 : The position of CIV absorbers are represented with green marks. The black horizontal lines 
represent the CIV redshift range covered by the UVES spectra. The positions of GRBs are shown as 
stars.Picture by Y. Bresson

Tab. 2Tab. 2  : Number of MgII system found in our sample 
compared to the predicted number obtained using the 
results of Nestor et al. (2005) and Prochter et al. 
(2006a) on QSO los.


